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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject polymer having narrow molecular weight distribution 
and capable of exhibiting excellent mechanical characteristics, processability and abrasion resistance by 
polymerizing a conjugated diene-based compound by using a catalyst system in which specific 
components are combined. 

SOLUTION: (A) A conjugated diene-based compound is polymerized by using (B) a catalyst consisting 
essentially of (i) a rare earth element-containing compound having 57-71 atomic number of the periodic 
table or a reaction compound of these compounds with a Lewis base, (ii) alumoxane, (iii) an 
organoaluminum compound of the formula AIR1R2R3 (R1 to R2 are each a 1-1 0C hydrocarbon group or H; 
R3 is a 1-1 0C hydrocarbon group) and (iv) a silicon halide compound and/or a halogenated organosilicon 
compound to provide the objective conjugated diene-based polymer. The active terminal of the resultant 
polymer is successively reacted (or modified) with a specific compound to form the objective polymer in 
which molecular weight of the polymer is increased or polymer chain is branched. 
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50 ^Si, MRKt^S. CCMw/MnOKBB, X 



(7) 
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IB (a) - (d) J&ft<D*Mt%a> FP-JUTSCi 

i>fj^(*©A-^-aa (mlim , ioot) 

»* L < « 1 0 - 1 0 0 , 2 6CC#S l<^15- 
9Ocr>0&HT&& o 1 0*«ttt, »P«Sa<D«tSW«9 

Bocfefcor£{bStf*c£#T*s#. ^-wjx^ 
»*o<ttio^ioo^t*o, 5^*»r««« 

3l&4ttdf©|Blfl|3W*ilSL»*L< ftC>. 
[0 0 3 4 ] BH±T*ftS^* 

mc J: 0 £ C <!: -C * 20 
[00 3 5]*»5BtU C©<t^CCLT»±3S7clR^t 

JSCS (^fefe) <*i±5C<hK:<fcg. ffi^(t»^-S**8^fc 

[0 03 6] *«lHcc*5ii-c % ^»;^-<DrS14^SiS 
fl5S** (e) /%oy>{t*«*Wb*«i*W*^ay 
Xb&JUb^te, Tlfi^c (inycasti*. 30 

R« b M* X 4 - B > M' X 4 X 3 

• • • (III) 

R« ««3R»l-2 0©K3RMT-«rStf«{fc* 

&1HtV>Ufr. XB^ay>«^ ntt0-3Ol» 
T'&S. ) 

±SBSC (III)*, M' #*XJK*©»&«:W\ (e) flE 

W^P'JK, F V^at'Jl/XX^D'J F\ F 
'JM^JMX^D »; F\ F 'J^^f;MX^P l J F\ 40 
^x^jux^py F\ ^f^x^^a'jF, 
^>^X^pyF, i^^^kaX^P'J 
h\ ^a^WXh'J^P'JF, ^WXh'J^D'J 
F\ t^WXXh'^O'JF, H*^Xtt<5f3WW 

[0 0 3 7 ] Sfc, ±ES; (III)*, M' Jii^'filT- 
<D»£K:tt> (e) ^iUtt, W*tfh';7*^ 

^pp^>, mj^>j^pp^7>, fu^^ 



i/^PPV7>, ^^^^pp^7>, 
y^PPy7>, i/^f;H/^DP^7> ( jtZ-JVi/Z 
PP->7>, 7x-J^PP'>7> 4 F 'J ^£ 

PPi/7>, t^fJl/h'J^PP^^ :/=HUF ! J^ 
DP^X yfJl/h , J^PD^>7> 1 E3tftYb-2r Y*<C 

[0 0 3 8 ] Se>te. ±IBK (III)*, M' ifi¥)W- 
AJJK^<D»£«:M:. (e) R^iltl*. WU2F »J 

^P'JF\ ^7*^Jl/^7^»i;A^^py F, 

^y^^Ah^py f\ ea^by^^-^Atti* 
W6n^3e>tc ( 5£<ni)*. m' aw y 

£CCtt. (e) f&fttLXte. «*«=ttfby>tt£# 
[0 0 3 9 ] XmttCte^X. (e ) l&fttL 

r, tib^c ( i v) rsts*iax*-7-^a, ssfcttras 
S (V) r*sn-&*;u#^iUK*^*cc^^« 
:£«fb£tt*ttflrr * c 1 4>r ^ So 

R< n M' (-R 5 -COOR 6 ) 4 .„ • • • (IV) 
R« n M' (-R 5 -COR 6 ) «_„ • • • (V) 
(j£tp^ R 4 -R 5 tt|g-£fcttgft?), ^fStU-2 

o©«jwiiT-*«to«<b**», r 6 ra«jR»i-2o 

tt^ny>JJK-f, ntt0-3O8at*S. ) 
cn6© (e) Bt»». ffS©a^TflffflL/ttJ:l^ 
[0 04 0 ] ^«J-7-Or§tt^iSJSS-l±S ( f ) ^ 

fo^Ai/Mt^t tib^: (v i ) 
«r*-rs{b^«»r*&. 

Y=C= Z$S^ • • ■ (VI) 
(55* % YttKsRHH 1 . BBRJSH 1 , 

r*-5>. ) 

ccr, ( f ) f&fr<D5%. Y&mmmj-* z&mmm 
isT-t— h<t£m~c$>Q* Ytoxvz&tbicrvmm. 

ifcCc»JR«^©«^. -WbKJRT*0, Y^BBRM 

z&4*vm&<Dm£s ssfb*^?K^;ur*o, y 

[0 04 1 ] C<D5^ ^f>lt^iL/t«, ^dxt3! 



(S) 
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V:>T7"-K 2, 4-MJU>^^V>7t-h, 
2. 6-h'Jl/>^>/y^7t-K ^?;tx;uy£> 
P-fVS/T^-K *y^ V * :?*<£>^:7xx;l/^ 

*~)\,?-*<{ VZsTt- K 2, 4-h'J 

*sTi— huetfiVtt 6*i£ e Mfc6»± 
n, n' -x^ju*;i/^>f $ f e>*i£„ 

[0 04 2 ] #V v-tDffitt^MiSJCSS-a:* (fir) ^ 

7-P3in^»t ties; (vii) vmztizmm 

[0 04 3] 
Ut8] 



v 



(VII) 



[0 04 4] (S*> Y' 

ccr, (g) r£ft<D'!>%. WAtfY' #\ BBRBH 1 © 
i#*Mt^»t?*0, ^KJjS^tB^. x^ 

tfx^u>:**^ F> ?"at:*u>*^> h\ 

UW5>. N-7x^xf = > v N- (/3 - 

5M^>, 7 *.~)\,*4~>\stl£imVf 6*i*c 
[0 04 5 ] #Uv-©iStt5K«l4SJCS*4 (h) ^ 
*y>it4 vis? sit&mz. TI2S (VI I I ) r« 

$ft*«jg£WT**b^rc&*o 

-N = C-XM^ • ■ • (VIII) 

I 

xttADy>i^r*«. ) 
(h) AayMk-fvi/T^ft^SiLttt, m«2 

2. 

S/>. 4-^PO-2-7^Wyy>, 2, 4, 
5- F y^n*-f 5 y 3, 6-y^PP-4- 

>^;bb*U^>, 3, 4, 5-F'J^PPfy^ 
> v 4-7^-6-^PP-2-^ )l£> 7' hf'J$ 5* 

2 -T 5^-4, 6-^^Dab*V5^>, 
-2, 4-i/> h + ^f'J 

2. 4-^PP-6-^m ,, M^>, 4. 6 
-^^PP-2 - (jtfJl?*) b''J$i/>, 2. 4, 



10 



20 



30 



40 



5. 6-7- h 
DPf'J 5 V 
2, 

*) -6-* 

6 - h y * d 

-5 -x hn 
;k 2-^d 

[0 04 6] 
rt^K. IS 
f-JMb^tt* 

i v) r«3 
r 7 - (CO 
R 8 (COX 
R 9 - (CO 
R 11 -OCO 
R 1J - (CO 

[0 04 7] 

Ub9] 

R 15 



4*HW 1 1 - 3 5 6 3 3 
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^^Pb'ny/ 2, 4, 6 - h 'J 2 

2 -75 y- 6 - ^PDt^^x 

DDt7^ 2, 4-t'* (^;l^ 
PP~ 1 , 3, 5- h 'J7y>, 2,4, 
U-l, 3, 5-Fy7^>, 2-:/n j e 
*Tl/-Jk 2-^on<>^7^- 
P^>y***^-JHc^3W*W6*i4. 
#»;^-OrS14*4BiSJ£3-a:a ( i ) * 
'^pyMti, xxf;Ht^, ^iSx^ 

fcttBU(i*»tt, TIBS (V I V) - (X 

*ia»is*w-r4{fc^»r*4. 



OH) „ 

) . 

O-R 10 ) 
O-R 12 
OCO-R 14 ) nj 



(V I V) 
(X) 
(X I ) 
(XII) 
(XIII) 



CO 



> 



(X I V) 



m 



50 



[0 04 8] <5K*. R 7 ~~R"tem-&tctemte*). 
#ZsW3s mWl^SCDSSSfcr**. ) 

ccr, ( i ) m&<D5i=>. s(viv) mztiztm 

IS, vu^>l, &A«Bt, T^y^BL ^^?T^y;i/ 

bl 7 2)i^ 4v7$)\/^ "rV7*t)i%k. hy^y 

9 h^, fP-rf y ? FfflL ^ y * FBL #IM*T* 'J 
;HtxxfJMt^^/di^ y r * y ;HMb^BJO£* 

[0 04 9 ] s (x) r^$*i*ffit^ay>{b^<bUT 
««M^pyF, 7'Pt't^P y f, :/£ 

y f, r^y^pyr SiSK^ay K, xf7 
y>i^py h\ 7^«^py h\ 7i/>/>i^py 
F, **l*y>M*ny F\ 3^MbT-fe^;k 3^>fb-< 

tf6*i& 0 

[0050] S (x I) r^$n^x^f;Wt^ii 

T«. W*t*»»x*;k Xf7y>Kx^k r^f 
>K^x^;k vu-Y>®t^x^;k ^fi#^^;U, 
T4> y;bSSx^;b, y 3?T^ y ;Hgx^;k ^^;HS^ 

x^k f U7*w^^, hyyy^FKHy^ 
foyy^af h7*^w, ^y^Hh* 
*^x^;u, itK^^x;i/, ^y^f jm^^ y h, 
#y x^r^ y k ^y^v^7^yu-h 

St«#. */c, S(XI I) r»3*i*«Mx*7-jUft 
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1 1 -3 5 6 3 3 



15 

:Xpf:t>il JSzMvBIt SR*-fv^¥M, fl&K^ 
:7**>8L 4K*$JMK. **^-ftt»ttt<3DSC (X 1 

i i ) vmztizft+rsvmm*^. ft*="^Bt, 
■^u-f >i»a*(*<t^©a (xiv) t?»sh4»* 

[0 05 1] ( i ) BS»«: WWt*«tt, 

«a±*»*UXfllc>*ci4>r#ft. 3 6tc 4 (i) 
( i ) Htm** *ai)L<«cn^tef©2iti± 

[0 0 5 2] sPU^-OjgfiasMiSJES-t** < J ) * 
;i/#>ttte>£flMStt. (XV) - (xvi I) v 

R 10 1 M" (OCOR 17 ) 4-1 - - - (XV) 



16 



R 18 1 NT 
[0 0 5 3 ] 

Hkio] 



(OCO-R^-COOR 20 ) 4-1 

• • • (XVI) 



M' 



(XVI I) 



10 



20 



30 



[0 054] (SM*, R 16 -R 22 «l53~^/c^^0, 

3<djsrtas. ) 

[0055] CCT\ ( j ) /3c#<Z>5^ ±iES (X 40 

k h 7 *xjk*X-2 -x^;l^*i^f* 

T-tex-k b U 7x^;MX7 *y U- K hV-n 
-XT-Jl/XX^U- k h y -n-^Jl^X-^ - 

k h'j-n -^;^Xt7r- 
k h'j-n-^XXT-fer-h^ hy~n-^ 
;u*XT£ y u- k h y - t - :/^;i^X^ u- 
K h V - t - ^Jl/XX - 2 - x^;l/A^tf ^ h k 

b y- t - Wjwxt7f- k h»j-t-^;^ so 



y-fy^xx^^u-h, h y-r v^^^xx-2 
-x^;i^^-r~- k h'Hv^;l/^Xt7f- 
k h y ^ v^;l/^X7*f- k h'J^V^^JbX 
XT^yu-h, b y 4 V7 , Dt , ;MX7')l/- k h 

y -Yv^atriU^x- 2 -x^n^+tf?-- k h y 

k h , J^V7 , Dt';^X7'fe 
f-- k h>J^V7 , Pt , JUX7^ l JU-F l h»;^+ 
->;i/*Xv^u- k b y^*s/;b*x- 2 -x^'s 
*1ff*- k h 'J^^^I/XX7tf- k hy^*S^ 
;bXX7^'JU-h. h'Jt^f^xX^^U-h, h 

'j^^wxx-2 -x^ji/^*^- k hy^^^ 

;bXXt7f-h, h'Jt^f^X7-fer-h, h'J 
t^WXX7i"JU-F, h'J-2"X^;K^>;l/ 
^X^»j; u— k h y - 2 -xfiK+yjlxX- 2 - 
x^;U^^*y-r- h . h y - 2 -x^JK^^bXXt 
7f-h t h y - 2 -xf^^^l/XX7-fef - k 
h y - 2 ~xf;l/^^MX7^»J k h V 7>r 
7'JJbXX7«)U- k h 'JXf7 yjl/XX-2 -Xf 
;l/^*1t7*-k h»J^r7'J^Xt7f-h < hy 
^7-7y^XX7-fef - k h } JXf*T VJI/XX7 ^ y 
k h y^>^;U7xX^^ U— k h 'J^>y;l/X 

x- 2 -x^ju^-y-f-- k h y^>i/ji/xxt7f 

— k b y^>y;I/XX7-fef- k h 'J ^>5x;UXX 
T^yU-k 5^? x^bXX^ 1 )!/- k i^7*x 
^X-2-x^+ff-F. ^7xXj|/^Xi/X 
f7U-h ( y7x^UXi/t7f-F 4 i>7 
XX^T-fef- k ^7ix;^Xi;7^ , Jl/-h, ^ 
-n-X^I/XX^7^U-K S^-n-?>;U*Xl? 
-2 -x^U^-y-x- K y-n-^^X^f 
7U-F. ix- n -7'f;lxXt/t7f- k i^-n- 
7'^^XXy7tf- k t/-n-X^J^Xi/7^ , J 
U-k ^- t -:X^;b*X>^^U- k i>- t -"7" 
^;U*X^- 2 -x^;U^-y-7--- k ^-t-T/^U 
XX^f7l/- k ^- t-X^;l/XXi/t7f- 
k ^- t -^Jl/^X^THz^-K ^-t-^^U 
*x^T^yu-k ^^y^fji/xxs/^^u-h, 

7 p ^XX^Xf7U-h, yVyXf;l/XX^t7f 

-k ^YyXf;i/XX^7-fef--F, t^-Y yXf ji/X 
Xt>T^yu-k y^y^PfJbXXy^^l/- k 
^>f yXD tVMX- 2 - x^ji/^tf ^ k V 
7 , nf;l/XX^Xf7U-h, ^YV^D fcMl^Xv^ 
k i^-Y 7 7'P bVUXX^T-fe^- i/JW 

^^tx;U^X^-2-x^j!/-s^*y--r--h, 
^>^X^f7U-K ^^^1/^X^7 7"- 

^^^Jl/^X^T-te^- h, S^^+^JU^X^T 
^yu-h, -X^Jl/^+yjl/XX^^^U- 

^- 2 - xf ;^^X - 2 - x^Ktf f 



(10) 
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- 2 -i^J^-ty;^Xyt7f- K *y - 2 - x 
;l/^+*/;l/XX^7-tef*— K 2 -ifJK^vJb 

:*^;UXX*y-2 -x^;^*^- K v5f-^^;l/ 
^X^f7U-F, ^^fJl/^X^t7f- K is 

-k ^f7'JJUXi?7»)U-F, ^f7U;^ 
-x^l^+lff— k yX^'J^X^X 
r7l/-K ^Xf7 'J;l/^X^t7^ k isX^T 10 

lUl/^X^T-fcf-- k isX-rT 'J Jl^X^T^ U U — 

k ^>>?;l/^7 , )U- k y^>^;u.xXSy- 
2 -x^;l/^\^if f - K y<>yJ^>Xy^r7 U — 

k ^^^MX^t^r-F, ^^>>>;U^X^T 
•fe-r— k ^^>^^U^X^T^ y U— k :7xx;i^ 
Xh'J7^U-h. 7x^;MXh y-2-x^j|^* 
Ifr- k 7i^J^Xh'Jt7f-h, 7x^MX 

h 'JT-te-r- k 7i^MXh'J7^'JI/-h, n - 
^;l/XXh'j7^U-h, n-X^l/XXh'J-2- 
x^Jl/^-^-K n-^J^Xh'Jt7r-F. 20 
n-^J^XF'J7-fef-h, n-^;l/XXFU7 

*yu-k t-^^xXh^^iz-h, t-^> 

h } )J-y?~-b. t -^f^xxh yrHz-r*- k t- 
T'^MXh^^'ju-F, -r77'^7>XFy7-5 

U- k ^77>J^Xh'J-2-x^Wtr- 
k -{77>^XF'Jt77--K ^VT-^Xh 

yy-fer-k ^V7^^^xh 'J7^'ju-F, >fv 

^PhVl/^Xh "j7')U-h 1 -fV^Pt^XF y- 
2 -x^l/^-^- k ^V7 , Df;^X|>'Jt7T 30 
-k ^77'nt , ;MXh , J7-fef-F t -rv^atVb 
^XF'J7^yi/-F, ^*rU)\s7sX h V ^^U- k 
^5/;i/7XF y - 2 -x^ju^**f-— k 
XXF'jt7f-h, ^yJl/XXh yy-fex- K ^ 
^y;uxFy7^>ju-h, tf^juxXh y^^u 

- K t^fJMXh'J-2-xf;^1f7-h 4 * 
^f^Xh y k t^^XMJ7-fer- 
k t^^XXF'JT^'JIz-h, 2-^^)V^is 
^Xhy7^I/-K 2-i^^i/j^XF'J- 

2 -x^;l/-M^^~ K 2-ifW^XF'J 40 
t7r- k 2-xW^y;MXF'J7tf-h, 
2 -x^;l^^5>;UXXh yr* y U- k ^f*7';^ 

xxny^u-k ^f7 , j^xh , ;-2-x^ 

^*U*^-k ^^7»J;MXhyt7r-K *f*T 

y;u*x h yr-bf- k xf7y;MXhy7^yu 

- h » O^Xh y^^U- k ^>y^XMJ 
-2 -x^U-^+ltr- k O^UXh'Jt?^- 
k <>^;l/^Xh'J7-fef-h, ^>y;l/XX h y r 
^y U- htt<!f*s*tf 6*1*. 

[0 0 5 6 ] ±bes: (xv i) r*sns^» so 



1$g3¥ 1 1 - 3 5 6 3 3 
18 

iltlt Wi^x^J^Xb'X^^u-h^ 
5/7 *^.Jl/XXb'X - 2 - xf jb^-y-r- V"? x 

x;MXb^t^^7^F, y7xXjWXt7t 
^f;l/7U-h, ^7xx;MXk^^>^vl/- 
k -Xf;l/XXex^^*7l/- K S*-n- 

7'f;l/XXt'^-2 -x*;l^*iJ-?— k is-n-7 
fMXt'Xt^^7l/-h t y-n-T'^Xt' 

^y^7l/-F. i>-t-^;^Xt'X^^l/7 

U- k y-t-T'mXt'X-2-xfj^lfr 

- k t -7'f;UXt^^^f;b7U^ k 

t -7>;^Xa<>yji/7i/- k ^^V7*^ji/7s 

Xfc'y^^JUvU- k y-fVW^Xt'X-2-x 
h, ^-/y^^xxext^f^i/ 

~k y>-Y 7^^^Xtr^^y^b7U- K VAV 
yofJl/XXt'X^^^U- K S/^V^Dk^X 
b*x- 2 -x^ju-\+^r- k i'-f vXab\>l/XXb* 
xt^f^i/^h, ^-{y^Ptvi/XXkxo^ 
71/- b 4 ^^yJl/^Xt^^^^vL/- h s *y^* 
y;^Xt7-2-xf;K^f-F, y^+t^.x 
Xt'Xt^^vu-K ^^->;U^yCt'^-<>^;U 
7U-K iy- 2 -x^Jl/^=^*yjl/^XfXy ^JU-vU 

- k i? - 2 - xf WyJMXt^ - 2 - xf;K 
^It^- k ^-2-x?-;l/^y^xt'X^^fJb 
7 1/- h % is- 2 - Xfjb^VJl/XXt'X^y^V 

U~k ^JU^X^^ 3^1/7 U— k S^^T* 

;l/^Xt'X-2-xf;^+-y-r-h, ^^jUXX 
t^^-^^I/VU- k y^^^;^Xb'X-<y^7 
U— k yXf7y^XXt^y^^vl/-h < S^Xf 

ry;uxxt'x~2-x7 t >ii/^^*y-f"-h, ^x^r y 

jyy^Xb'^y^JUvU- K yXf7y^XXt'X^ 
>y;l/7U-K ^yyJMXt'Xy^J^U- h , 
y^yi/;bXXt'X- 2 -X^;U^*U"7-- k 
^l/^Xt7t^^;b7b-K ^yyJl/^Xb'X^ 
>t?;t'-7U-K ^7x^ji/7,Xb'x^5 L ;t'7^r- 
k x^Xb'^- 2 -x^U-^lt'r- k ^ 
7x^l/XXb7t^^7^f-F, ^7 *x;yj*X 
fcTX-^>^;UT^f— k $/-n-7'f;l'XXb^yf 
^7^f - K is- n -7'WXXb'X- 2 -Xt^I/'n 
^tf-r- k ^ - n - 7 r f Jl/^ X t'X t ^ f ;^7 i^f - 
K n -X^;U^Xhrx-0^;UTt?7*— k 5y- 
t-7'f;UXb'x>^7^f-h, ^-t-X^;i/ 
XXt7- 2 -x^l/^iJ-f*- K is- i --f^jVX 
Xb'Xt^W^f-h, ^- t -y^XXfcfX^ 
>^;UT^7"- k ^-{yX^xXb'X^Wy^ 

- b h is A V^^)^XX\^X- 2-^-^)1^^^- 

V x ^-fy^^Xb'xt^^^f-h, 5P-fv 
^^;Uy^Xb'y^^>y>;Ur^7--- k 7 7'D bVl/* 
Xb^^f;l/7^f-h, >V 7 7'a b\rt/XXb*x- 2 
-x^l/^+l^- k ^-{V^Pb-^X^^^? 
Jb7^f- K y-f77 , Pb , ^XXb'^>^7^r 
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- K ^ + ^XX«^^Jl/7^f*-h, S^*$y 
;bxXb'X- 2 -x^^**f— k ^^^;MX 

b'X^^UT^T*- k y^VJl/XXt^O^T 
^•T- k 2 -x^^^WXt*X^fJl/7^ 
k is -2 -3L9)\s^*i/)h>\X\Z>\ - 2 - x^-ju 
Iff*- k ^-2 -x^Jl/^+'>Jl/XXt'X^^^ 
jUT^-k ^- 2 -x^;l/^^->;U^Xhf^^>^ 
;UT^f*-k yt^W^Xt^^W7yf - k 
^t^^iMXtX - 2 - x^j^tf - h. 
^MXt'^^^^il/T^f-h, ^rty^Jl/XXb'X 10 
■^Z^jl/T^-r- k isX-T~7 'jJl/XXt'xyf ;I/T^ 
f*- k Wf7 'J^Xt'X- 2-x^;U-^+1ff-- 

k ^XfT'J^XXt'Xt^^^T^r-h, i/Xf 
T 'J;l/XXt'X^>^Jl/7^r- k i/<>y;l/XXb' 

^jUT^t-- k y^>i/JbXXt:7 - 2 -x?-;U . 
^*if *r*- k y^>»XXb^t^^7yf- 

k ^>^;MXt'X^>y;l/7^f- httdf^tf 

[ 0 0 5 7] secc. jjes; (xv i i ) r-^^n^ib 

^SliltH Witf^x^Xvu^h, 20 
-^f;l/7vX7|/^h 4 y-t-Xf;l/XX7U-F, 
^■^vXf;i/XX7U'h, v^p fc';i/*X-?u- 
h . ^^yJUXv U — K is-2 -x^;b^^->;l/ 

xxvu-h, i/ti'^i/xxvu-h, ^f7y^ 

XXvl/-h, ^>^Jl/XXvU-h, t^^j:x;l/7; 
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